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Abstract 



PURPOSE: To enhance response characteristics by heating/cooling to enable high speed printing by 
forming a plurality of fins alternately combined on the side of the substrate of a buckling structure and on 
the side of the buckling structure of the substrate and always opposing the fins each other at a narrow 
interval at least on the single side of them. 

CONSTITUTION: When voltage is applied to an electrode 14a, a buckling structure 1 is heated by the 
resistance heating of a heater 3 to extend in its longitudinal direction. However, since the end part in the 
longitudinal direction of the structure 1 is fixed to a substrate 7 and the structure 1 can not extend, 
compression force Po being reaction force is generated and accumulated in the structure 1 and, when 
the compression force Po exceeds buckling load, the structure 1 generates buckling deformation. When 
the structure 1 is deformed toward a nozzle plate 10 at its central part, the diaphragm 5 connected to the 
structure 1 is deformed toward the plate 10. Therefore, ink 17 is pushed out of a nozzle 1 1 and an ink 
droplet is formed to the outside of an ink jet head and injected to apply printing to a printing surface. 
Next, a current is cut off and the structure 1 is cooled to return a standby state. 
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1 

T> 
Ho 

*6ftD, OTBBEASIfe^atlMEyX^yu-hto 
WteHU !«EJE*»±#R39««a*»**i;fcBteyX 

h j; 3 fcaraoiinw***-* c <h « 

ffiSttM^i^xy h^y Ho 

tetemt-rz-f h*\y Ho 

Px* H"\y Pfc*»T, mEjra«»fl«cr)7^ 

C»*51 5 ] H&gi 1 SfcfcBlf 3 teffi«<D-f 
£ £fcW»£*-*-f >^ $> x yh*\y Ho 

m** 6 ] watm 1 BxiMBgi 3 izmmo-f >#*j 

O^^i^ H^\^ Ho 



< 2 > #IH¥8-3 0 9 9 8 0 

2 

Ho 

8 ] Ht$9 2 *fettM*g( 3 KfB«0< >^ 
*»*WU i»fi»W5 0J (msK) "»«±r**2: 

10 iit, &m2<Dyj><D&mzmim&m&mi&Tz> 

&, &&l<D74>±\Z*y*mz&Q&mm&fttte 
E» l ttttJI ttWBSB 2 «tt/B£x y 5 t >3^r*fca6© 

to 0 0 1] 
[0 0 0 2] 

ft »fiB*Tttttn»»^^ wc* set, ggo 

Afflict:— ^CK»t. ^Ot-^^J&afCiSlRTSCi: 

«kSBE*SE{fcT<>^*yX;i^6ttU*ia:*^toiJ)^ 
/t^;i/i?x y H^rSC efefeH l 9 fc^-r#H¥2 - 3 o 
5 4 3 CD<fc 5 fc, !9E»t§El#:©^fi 

[0 0 0 3] 
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[0 0 0 4] m©ffi«3?^*fflv»fc:£5£Ttt, JE^S 
£/X;i/©iB3Bi£/.h£<:Ti*fc^. tv>-5 raises 

[0 0 0 5] fg2©AXJW>x>;/ F^aKTti. 

mm-zikxfe&j&i$.-Tz>\zn\i— ?&&mmzi ooo 

[0 0 0 6] Sg3©#m¥2-3 0 5 4 3 ©^SSTKt, 
< & ^fc 8>K Stf? ^ C jS 3 & 

to o o 7] cns©Bejtfc**#fgm?tt, »s»& a? 

-f>^5>xs» F ;r££:BI$fc-r -5. * 

Ttss^cgvi-f^yiy b^y H^s^-rsrt 

[0 0 0 8] 

[^®*»^-r-5&«e)©#s] \z^m<o^ yz> 

ffiJBfciifWMKtt, *-i\^etl£E.\zm.&-&t>t<Z&8.(0 
[0 0 0 9] »*S2l:Et©'f>i'yxj/ F^y FT 

■fc, £{f*fc^>£^xy F'Ny FfCfe^T, WtBJBE^ 

«r8Em*»i#atst[ffiyxjw^u- Ft ©ran: 

[0 0 10] m-$zm.3\Zf£M.V>^>t7 :: Jx.'y b^y FT 



8-309980 

T, •O^SretttJ^HrSyXJ^^-rs/X^Xl^-F 
<h. ^ffiSffi^ttfci&oTKttSft&fc-^B^efc 

sn, S7>c>«, 4>iz< ii^frM&mzmwm-cM 
mv, ws&Bti&ikmmtmm/xfr-T'u-btvmiz 
te, MSSJE*^*#s*tffiH^**i;fcB8fcyx;PX 

[0 0 11] Bf^4fc|B«c©-i'>^^xy hAy FT 
Wu gf jRJg 1 SsfcfiStsftK 3 fcfE«©-f >^ 5?x 
5» Hfc*V»T, WIBffiJSfciifcfll©:^ >&WEX«fll 
©7-Oitt, 5Ufc^KfBTi«^oT^.5Z:<t£# 
«£bTV>£. 

[0 0 12] |f*J«5ttlB«©-f F^\s> FT 

i &it\m$tm 3 tB««>-f s?x 

[0 0 13] it^6fcfB»©-f >*5>xs/ b*\y FT? 

«. i nmwtsRJM3 fci2«©-r >& >?x y F^-y 

[0 0 14] m#J£7 \zmm<0-Oi7 5^x.-y b^y FT 
tt, 1 75SH2&S3 KE*©-f >^ y h'Sy 

[0 0 15] i*«8tEt©-<^i'iy b^y FT 

ta. tf*s 2 &ftum&m 3 csam©^ >^ s?x y b^ 

yHfc*WT, MIE/XJPXV-FS:^-r«ttS«, 
i!fiWi5 0 J (msK) - l K±Tab-5J:i:€:«flS«t 
UTViS. 

[0 0 16] iS3?lH9 CgBiSCD-t >^S?x yhAyPO 
®jt7?ffiTti, S«Ji('^©m2©7^>^)ES-r2, 
jC@£, ^2©7-f >©^®^l«tt^S:^-r?> 
iSi. Mmi«tt®±fclgl©7W>&^-r-5Xig 

t, &mi<Dy<f>±\z*y3rmz&r)mmmm&-}ite 

V»ma*l«ttJBilWEJB2«ttJi*-JgUTXy?-> 
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[0 0 17] 

[«UB] m&mi i:Ei©^>^5?i:y b*\y FTfct 
[0 0 18] Hr*«2fclB«o-f >9&*y b^y FT 

#±<on i t&mmt, &&±<Dm 3 mmmom^* y 

[0 0 19] i*S3}:Et©-f>^5?xy FT 

m\zxz>t. j&mft&zft-fmomte. y^>tmm 
&\zmmmmftw<07 j >tm&m<Dyj >\z s mmm 

[0 0 2 1] SMWB 5 fclHflRO-f >&z?x.y b^y FT 

[0 0 2 2] H*5|6^SB«cr)-f >^>?xy F^\y FT 
[0 0 2 3] Bf*a7 IClBtCDO^^iy h'Ky HT? 
[0 0 2 4] W**8fc«B«0-f >^S^a:s/ FT 

[0 0 2 5] Bf*a9fcBE«©>f >^5?xy F© 



(4) ttHf 8-3 0 9 9 8 0 

fc«kt>Tff«T**<0T. -f »?xy h'Sy F£/J\M 
fcfl«rsz:£rttT*«. *fc» StK±0^1(D^^> 

*-SZ:£fccfcD, — fgUTJWBT**. 
[0 0 2 6] 

i<? [0 0 2 7] Bllt *JH|C!)'f>jr?xyKyP<0 
»*««fc^tf*«j*ft«BS»fc3SbfcBffffiHT** 0 

bfc»rMIST&£o 

[0028] ar**Hn&«Bi/r* *»^>^^x 
^Ky^i KJMHHti, mi&HR2, h-*® 
S3, ^2^jgjK4, ^-v^as, msmmme. 

S4E7. x^t— 9— 8. **9, SX)V7]s-blQ. 
/X)V1 1, S17^>12, S27>f>13, Ml 
4 a, 1 4b> Ml 5, :fe£tf>f >^#$&P1 6<J;0 

[0029] mmmsM* i ©sstwcjg 2 »ut 4 «^ 

£^7<D*B»fii&«#r*fca&, b-^[nJ&3<hS« 
7|BtC*liea«2*»JE8UTV^. fglgg»g£2©S 
SMK&Sgl ^ > 1 2^SMSntV^. itTz, 

&mmm»i<Dyxjv^u—bi on\z\*3f<i*ryyj* 

■MOOMBfelflncK* J:B*i:7-f 

2 7^>tt0f«OlBBiG*BlTT^S. ^l^ti 

2 it s 3 mur 6 ±te»j«an/tiB iy«c>i2tm 
[0030] mmmmi* wmmt** msmmms&jt 

£<> £fc^B#t^# 1 ©WSBfflfcfciM 14 a, 14b 
^ *»*4hT*B, Ml4a£ttMl 5fcJ:t)«EE 
30*H«inRriBT»*. *fcMHbtt»«ttltShT 

[0 0 3 1] 36fi7OJfiJB«ififtlOT«0#0-6nfc« 

y^^y^jx5(oms ^t77A5t;x;^>-h 

1 0 OR. «l 2 tff«:9 ©Htt-f >^ 1 7 T« 

50 1f&ftT^Z>. 
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[0 0 3 2] -y*)VUE0>&mMft 
SfcRtfStlT^S. »2j»»K4R^1183R»2 

[0 0 3 3] SX)V7U—b 1 0\t, mZO. 2rnm& i0 

^i/- M o icfiy x;^i/- h l o wiu 
S4ttic^snrvi5. xji/^u- m o te, 

[0 0 3 4] 8te, #U>f 5 F**^ttT^ 

[0 0 3 5] 

tefel^TMU 0 1 0 < >^<7)MP 1 6 $1 

7\zmztiitvm£fcz>. «ai4afcea8i 
**wu t-^3©^i^tej:ojM«a»i»aan a? 

oag*K£u wmznz, cojbe«*po c 

[0 0 3 6] &®4gjg#: 1 <Z>X»tt* m 3 fcjRtM; 5 

mmmitfr 1 <d**swv x;k/u- h 1 o m^mmT 

5t;X^I/-M0«^»«. ^(Dtz.^>i7 

[0 0 3 7] *l:tffil4a, 1 4b<Z>«iffi£Sr^ & 

COB?, *JB«iS#l*J:tfb--^3flE)»l4JBl7-f>l 
2, S 2 1 3 RtfSfi 7 ^oTiitil^nSo 



#M¥8-3 0 9 9 8 0 

[0 0 3 8] 05H *SiH>^^i^K>HCD 
5CD«JB«HB#«Off«HT»0, ffiJB«ii#l. Sg2 

&*3, &mmm» i <o^®stxs« 7 ©^nfcttitB^ 

^>12, 1 3ft»J$LT^*#, H5RtfB6TfciRI 

[0 0 3 9] -906011 
*S»«l:*tfM>^^xy hAy Hit #4*7 5 

tfttftkbteV^S, B7Ocrt<;X^l/-H0i 
^-fiT7^A5©BBte3 0MmcDF^^HS:lgttfc«3g*T? 
fc&o H8», H7<7)ffiBSIig«:&tX7^>C!>-aB&l« 

[0 0 4 0] H9&tfB10Hu MEO^^x 

yhAyKI:^T, ®l7^>12Ri;i27^>l 
33^M-«©*»r^*J:5^J*iU«:t><D-C»«. 

[0 0 4 1] H5, H6^UfcffiJB#Btfls:i(Dfi-2Im 
btfl^S (+*«m.©3%**©3fi»«***ft^) M 
«2 5 0 Mm, iHWK9 2 J¥3 Ttt 5 ami b 

"C«&lt«^8*#ft-r^fe©i:bXfftpfco 3^-fiT7 
^A©fi«Ett8 0 0 am, fc— ^3©J*Stt0. U 
m, JSl«fi«R2CD;S£fci;0. 3wm> Sg 2 4 CD 

[0 04 2] Sl7>f>12R^27>f>13©^ 

CT«10/imi:lt Sfc«17-<>12tS2 7^ 
>1 3©W»GttO. 1-1. 0Mm> HiMl± 
CO^ 1 2tS3 *6^Bt 6 ©JifcJWfcUfcJB 17 ^ 

>1 2±<Dmmg\*0. 5iim£:lsfto 
[0 0 4 3] C©<>^^x^hAyPSfflVJT«fit 

Jb*B10 0deg£U Sfc* Jt# 0 tf»SB* 
(t r ) % ftSTJPDJttKUE (ti) *th 
Sbfc. £t5±#0tf*3S* (tr) 

Jfi*l«Jl 0 0deglS±#t§effl, if&T**0« 

(4 0 d e g) ^BTt5RfHT*5« £43, 
_h#£ 1 0 0 d egfcl/fcOlt S«OX^;V^-fH(T? 

-r >>7ffi&$tmTz<D\z&Ete3L*j),¥~-&'f >>?m<D 

[0 0 44] ^"T, 07©cTt<Si >i 2 £S2 
7^>l 3^«MBri?***5J:3*«IJatU *<0IB 
PIG^ 0. U m t LT->5 a 1/— > a > ^fro fc e ffi 
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9 

X10 8 J/m 3 , SSt*tt4xl0 ls W/m s , 

6ms thxmMms»ittmm^ito 

[0 0 4 5] Ell 1 (a) _h§2C0^#T^S«i§#: 
l§Bt$tfc«^B»»^$D, Sill (b) 

SLfejem^aT^7^T*So ccdhii (b) <d± 

(t,) 1416/18, SSTftfDJttHUE (t*) 

HO«r«M«ftJ6«^7. 7kH 10 

ttl4jis, S*T#D««B* (t*) «17 0ms 
T&D, Mt&$JS#&5. 4kHz*T&o*:£>T* J^ifc 
BbS**t#l> < X < fto ft 21 fc**fe*>*. 

0^17, miy^>i 2^mvx^>^m^^nm 

[0 0 4 7] HI 2\t, mi 74 >1 2 t§27^>l 

"6±*«D««FjB« (t, : -O-BO XrXSffeT^D* 
(td : -A-TO (D?^ >WHGtfHWfe Rtf 
JBi:7*>l 2 V *2 7-< >1 3»10. lumX 
**^t>fc»JB©SifeJi39tD*#a* (t r : -□- ,30 
33) fcI«fc*T**D«*** (td : -V-fTO fcasU 
ftfcQT?&£><, Sfc»l:7-<f>, »2 7-r>tft»>i 
*©jLf6±atO**a* (t, : -•-ff) xtfs-^T 

[0 0 4 8] I12ck0, fifeJitfD^iBftttlWIHG 

5£<, 0. 2j«mHTT»ntfJ:DJfSlK 
[0 0 4 9] *3WK«T?^ *J0#»*O±fc^<ir7 
^Afc^J&bftfflSBTS'SiW- ^3>&fTofta*, 7 

[0 0 5 0] fifty* 



> #H¥8-3099 80 

[0 0 5 1] *&, ±ByX*yi/-hO*Wtfi^Uri 

>\zmfe2nz>b<Dx\zt3i<. m&mmffisoj (ms 

K) ^^©feOTfttltfe^ttJtT?*)*^. £S 

#0. 5W-E1- 1 -K- l HJbT»nttA^. 
[0 0 5 2] SSfi0i|2 

Tlri*. *17-<>»tfj|2 7^>ttft<, jffilMBBft: 

i _h<z>sg i jb*bi 2 is« 7 _to^ 3 6 zmm 

0. 5 jam£KTTE«Ufc*ifiT**. 1 

rfft, ^-f ir7^A5©a:a, h-^ji3<z>ji 
mimmm2(DmzRzfn2fflgm4<D&t<\*±T 

[0 0 5 3] ZlO'O&zSx.yb'wF&m^Tm&m 
WBo^zlI^— > 3 >«tjt>fc. 9QB«fl^n«llcft 
JB«j8E*l©H«±#&l 0 OdegtU 5r6±#D 
JE&SjSjS (tr) , £ftTrt*D«»B* (td) 
Wt»«Wtft. 2:©t€rjSJBSKffifricD*ffifl£»s 
fcO©lr»X*;^-&6. 0xl0 8 J/ra ! > iff 
A^4X 1 0 18 W/m s , /^;i/X«B^l 5ms tVXM 

[0 0 54] Si 2k:, ^5 ^ 3 >T?S^nft5i 
t3Jha*r)j£^a£g? (t, : -■-!?) &tttr5T)&*fl IS 
(td : -*-!$) ^iT79A5«qe«b 
ft&* ;X^l/-H 0^t79A5t84liU 

(•hi, ahj) ttmvx^-r. 
[0055] ttjjfiDj&emsnan 5nsx$>v), # 

tm79A5i*»Sll/&a^tt3 9tfsT*0, 

SJSSfct 18kHz {CfnJ_b^r5> 0 
[0 0 5 6] ^0.1:3 fcS:-6T^Di6«««jS<a:o ft® 

«7«^H«Ufc»*tett, ffijffl«agff i±oJBliBft 
Bt 2 iSS 7 ±C0^ 3 ffi^K 6 >y T^gg 

[0 0 5 7] 
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m^^m&tu *<DmmG\zo. lumizvit. m 

[0 0 5 8] ^O^^iyhAyH^^TjSSe* 

iiI*10M±MlOOdegtU 3r5±a*o 
Jfc«>SS (t,) , tt^Ta<DJS^£S (td) &Ztm& 

V) cD^Rx^l^-te 6 . Oxi o 8 J /m 3 , tg^m* 
»4X l 0 18 W/m a , /t;l/X«IS^l 5 m s ibTSS 
«ig#l£i^£i*Zio 
[0 0 5 9] 01 2fc£-fc±a*0JS^g£ (t, : -X 

^» 1 ©7 y >wtry x;^i/- h 1 0 t^t 20 
77A5Wi^^#&, msmMM2(Dy^>f)m 

*«rtt 19kHz fcrft±f*. 

[0 0 6 0] Z<D£5tZ&t>T&Vfo&&m<fc?rz(D 
tt, J^M«3t^lRtXb-^3Jc^b/tS»^ jg 2 :7 

^-ft77A5)0^yX;^-M 0^-512 0!) 

«»ow3r&*sifc«n*&»Tf»«. jgi^-r 
[0061] jejgfiaflcowsttns/^fciHftans 

[0062] mimmm. si2«&rbi, m3immz\* 
±*r-5o z<D»»&®tt<Dmm\*m»&<Dvt&oft&\z 
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<* KJP«0. 1-1 MmgS*tM^LVi 0 
[0 0 6 3] ffiffl«iS#:3^ /X*^- hMlCtttf 
-6 «k 5 fcJKB«ig# 3 tt£&«l;:a^ffifta/jN2 nj» 
so. oubw>^k yx;^u- h*icsu*9 

H*. H«fcJKJB«JS#3**yX;^Wh«Jca^ 

.tat, ifi^scMatsiaosfittiiyx^i/ 

[0 0 6 4] -aGft^tt 

[0 0 6 5] &?mi 5 (a) t«TJ:5fc, M^te 

(ioo) co->u n ioo (omxmm\z. mwtit 

mil 0&ffiJ&<D&t£ mfittl Jim) \zm$ctz>o 
[0 0 6 6] &\Z, mmZ7* M/?Xh*»*L (B 

A^— n>^SrfxV^ CHFslCTg&Kfcj^l 1 0 CO X 

#A*«fc«T£Xy^>y»»DiBV> (111) 
SO, l^*h£*Mrr*£Bl 5 (b) co^<h<-f> 

[0 0 6 7] i®i:o. o i Atm<DiP$<D^>^;^r; 
0. 0 1 tfmcOjS^coxy^SrX/^y^— j*T?riSRb 

(B^ttf) . ^©±fC7^M/^M2 0^ 
U JWW^SJB 1 >^ >©»ttfc»«bifc/t*— X> 
iT*ffoTI/^h*IWIU 015 (c) £#*o ^ 

>*mz, mmmi 1 ot->y^^f*$±tf5 

[0 0 6 8] 1MB— y^r;MR&««fcLT«j!l^5;^jS 
fc<fcDB¥secW»3 (WBlO/im) O-yWy* 
*ff *©«WIB7 * h M20 *««LTB 

i5 (d) o?t<si7-f >i 3 o&Mtrs. mm 

*v*\z tt, x ;p 7 r 5 y ^» «fc « - 

[0069] 015 (e) (^-rJ:^^ I17^>1 
3 0*Bfffc»l«ttJiia:*Jp$0. UmCDTH- 
^7A 1 4 0 ft^/ty^a. *§t>^SIfffiT«t 
dCD^ $® 1 74 >1 3 0CD1S, ^^V^fifflM^ 
#:fCT;^^r:^A 14 0 tff&mZtlZ>£5lzMfo$:M\? 

fc&z&m-rzo m^Tz<D±\z7*hu>>x hiso 

[0070] ttrfBy^an^A i 4 o *mm\z ut, b 
15 (f) \z7jk*tz:£ < mm* v *m*m v^t^ib^ i 

X;i/7 r a >m=*ytr)],m\z*L* — *;ir))s* y*&m^ 

smiting*. 
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[0 0 7 4] MiE?* hl/^X h£f^U *If:g2 
$t&B<h£:£>JP£ 0 . 5 p,m<DT 2 10^ 

mVXmi5 (j) £#5o CC5D^2«tt^(7)JP^-e^ 
[0 0 7 5] f$0. 0 lAtm<D^>^^R^jP$0. 

w , cti^mffitcuTigi 5 (k) <DZt<, mm* 

y*2 2 0£fr:5o tfJ^kfX^riS 

y >r)Vmz&Z>-y >r)l>* y^r&m V>£ Z. 
&Z>* *>$)V\*. ~y>T)V2 0 0£.-ytr)V2 2 0<D 

®mti*±\fzrzib\zfjmt2><> 

[0 0 7 6] Wt&(DftM<D->Vzi>&fcl 0 O&Tfrmt 

xvvAmmizmTZi, ^y^>?m&<Dm^ (i 1 
i) mtimv, mis en ic^^iispis^ 

[0 0 7 7] •£*>\ZZ.<DVm<Oi'Va>mfol 0 OS? 
y^i££^T<^ >"J3>IS1 0 0 K^bnT^fc: 
^^S&K'fbSI 1 1 O^Xyf^nEll 5 (m) 

[0 0 7 8] ~<D#tm<DisVZl>mtiLl 0 OSrTKKfefr 
U^A^^S-Ti:, 015 (n) < Sfl 1 

©7;R-wi4o^x^>^n, 

rz^7A2 1 ot>x^^>^$n, ^^^^A^JSM* 



8) W8-3 0 9 9 8 0 

14 

[00793 mi, 03, 1^5 fc^-r^ft/ 
hi o> jE^&tM >*#y&a i 6 

[0 0 8 0] 

\.?mv>$hm m^mi\zmm<D^>^^^yb^\y^ 
thu mmmm^m±&mzMvi®&&mTV-cifc& 

[0 0 8 1] m$Lm2\Z&m<D«f>&z?3Ly bs\y HT 

^ e tm*35t < mm/ xjvyu- h 
% i mmm^mi±<Dm 3 tt*K&am®R»:F* y 7 

[0 0 8 2] B*a3(cEf >^>?xy h^sy KT 

\z, &mm&fttii<Dy<o£&iRme>74>\Zs mmm 
t, be tiK±&tt<D$t3$mm&m < z<om^ & 

[0 0 8 3] S^^4JzlSS(^>^r y^Vziy h^y FT 

A*fe&*|p]JtT#£. 

[0 0 8 4] W*«5lr|B*0-f>^^xy 
tt, AM* lWtiD5ll/l:J:otiB«Jifl:«l07-f 

[0 0 8 5] il*9l6fcfB«(0>f >^S^xy FT 



—618— 



(9) 



*MB¥'8-3 09980 



15 

[0 0 8 6] »*S7fcE*CD>f >^S?xy h'sy FT? 
[0 0 8 7] g**«8lce«<&<>^xs/ hAy FT? 

[0 0 8 8] 9 KE«o< S^i y h Ay H CD 

*o 1 > tIl*SI±Og 2 7 

[si] *«wcD-f ^s^xy hAy Fo«jt&«-ria 

[02] Hl©—ffl€ifc*:U3fcHT?»*. 
[0 3] H10^>*^zy hAy PfiDIBbfcWBS 
S"T0T&£o 
[04] H3 0— »*i3fcfebfcHT?»*. 
[05] *»58^>^^xy hAy PCD»*ft80T 

[0 6] H5<D«JBi(Kt#l*aSfc»*bT*-rB"X? 

fib -So 



15 



[0 7] *«?BO-f >^S?xy hAy POHOXlMt 
[0 8] 07<D-^£ffi*L£:0T&£> o 

[09] m7<Dnmm\z&\,>T74>&frw<D&ztft-? 

[010] 09CO— gB^ffi^b/c0TfeSo 

[011] tlia#:onWS, &t0MI)£:±JHUE 

[012] -f^^xyhAyKO^aa, fttf^W 

[013] *»^©-f >^xy hAyHOSBiaiCD 

[014] 01 3CD-^SrJfc^L^0T^So 

[015] *«BO'f>^^xy hAy POtttoMSC 

[016] «M>^^xyhAyH0iMgf0 

[017] «*0>f^5?xy hAyHOMMtB 

a? [018] «£*©-f>?^xy hAy F<2#§it£^*r0 

[019] «6*©-f »yxy hAy POii««tH 

[ff^cDKK] 



JO 



1 

2 
3 
4 
5 
6 
7 

1 0 
1 1 
1 2 
1 3 
1 6 
1 7 



mitmm 



[02] 



[04] 




i » U / \ 7 




- 1 
-3 



—619— 




—620— 




—621— 



(12) »B?8 -3 0 9 9 8 0 



CHI 2] [HI 3] 




20- ' 



I I ■ i 1 1 I 1 I I ■ 1 

OjO 0£ 0.4 QJ6 0.a ' 1J0 1-2 



[015] [01 7] 




-622— 



(13) 



#lf§¥8-3 0 9 9 8 0 



(72)58^ psjgg j&r§ (72)89!* ^ 

^CEi&^Kr&|SSIf6ffl 5 KS?l&Br22#22^ v *l^*B5Tp|SgteKKfi?&I»r22#22*f > 

<72)S§BJ# ,©B « 

*Rjft*&rfrrafgS f KS«inr22#22*f ~> 



—623— 



THIS PAGE BLANK (usptg, 



